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(54) TESTING METHOD FOR AUGNER 
(57)Abstract: 

PROBLEM TO BE SOLVED: To test an aligner promptly 
in a simple way, without disassembling the aligner. 
SOLUTION: In this testing method, an aligner consists of 
a light source, a lighting optical system 1 for conducting 
the light from the light source to a photo mask, and a 
projection optical system 3 for transferring a reduced 
image onto a wafer 5. The testing method is user for 
testing the configuration of light source of the aligner, a 
configuration of a pupil 4 in the projection optical system 
3, and a degree of concentricity between the light 
source configuration and the pupil 4. The light from the 
light source is irradiated the reticle 2 with lattice 
pattern, in which light transmitting and shielding parts 
are repeated in a finite cycle. Then, an outer edge of the 
pupil 4 in the projection optical system 3 is irradiated 
with light with first or higher orders of diffraction, and at 
the same time, a pattern image of the reticle 2 in a 
defocused state is exposed on the wafer 5. 
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3. M : 4 ) ^fflV^Tl^SrtT7^Sr^^. aTX>m 

m-rs. 

[0035] jgH*3jg9t^«5 1 a~5 4 aT. 1 fflS 
0 //mc^iE3fi')^<7)b'^^/b5 1 ~ 5 4 (c. y^y^coM 
5 1 b~ 5 4 b SrIS(tT3S9l£gP : 1 : 1 
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■ 6um^ 1. Sx/m, 2. Ox/m, 2. 2 
x^mc^4a^i: L, Xxn°3>— >-0 

l~5 4tC'?V'>T 
6ss<^vs“3^-y&, «pi± 
1 1 5mmc7)MPi?rBv»Ts 

iX)!^vr®S:, 3iS<^^N‘3'— hvxX<73 

jg^gi5:^^is(t b i±mmmimx>mt>zmm t -c s 

c:x)i 

l,zy^^;U5 1'-5 4^mm't^z:tl,zX<0. 

5 1-54, »7x^N5^^^»$-lfl..Ii;=5r<, 

i0iEBT'^f-^xP5 1 — 5 Acom^t 

®3l£*(ia®o 2 0 0 . 

[00 36 ] U^:y;l^5 1-5 4im\>^fzm^lzJ:0. 
0 6 iz^-tx 2 c . 0 <!K.mm^x/ 1 <i!:0#f7tom3&''’7 

Xhr^^-y5 5 — 58^n^. 

fzo'd: mmmm s 9 x-i± ythuyxh < tc 

S , 1 1 0 Xl± y ^ 

hyyxhcommrzmi^j:<Ki : 0 . ^< =$r^/diM 0^^ 

mxh^. 04>MHT'^LfcMiS{i, 

fzcDxyurhyyxhtim'yx^'^hyyxh e 

ixh^. 

[00 37] 4mm.'X)mmiWLmzy^':^)V5i—5 4 
i.zii^nhtihyyxvf'^y-yit. 
x>mmcom'}^tti>tzi}k!3imm6 0(ioixi^mmm 
5 9*^i3as'^»s:^®t-^i!)-r-i>, ^>ix\ zx)4mm 
(ommx>3h. mcom^^j^^mtzmm-t^coizMi>m 
'^^mmcDyA y&X'<-xy'<:^-y^^^L. 
-yttxyyibjL-yiz^Oiitf. 

[00 38 ] m6iim5iZ^LfzyyXh^'<:$'-y5 5 
cDy>-c^mmmm (me (a) ^ (b> iz^-t) t. yy 
XbXN-^'-yS 5 — 5 8Sr^i6/::Bfil3®S (06 

(c) , (d) ^^'f'mX'$>?> ^ t.fz. 06 

( b ) ( d ) ti06 ( a ) St/ ( c ) tZijiLfzyy 

X hXN"3^-y 5 5 , 6 3 
^OBfil-r — rJ' 2r^'f'0T'S) „ 

[ 0039 ] oixmumme n 

toKrzm.<x>-m^m(zi5\^x idmtfmme oifiKDe>ti 
06(b) RU ( d ) 

mm-th&MX4m^7hcOiz% *^<b*''=5r<^ ^ tiRML. 
06(c) X)^^LX Hi)^titz4':>cr)[^^ 4 y&X 

'<.-x^'<x--yy)^m($.^me ( d ) t^-r J; a (zmm. 

JlT'-n ^ § -tt l> . 

[ 0 0 4 0 ] ico i a 



Tx>mK)xhh, mm^'^x-yii. -eo®# 

izj:o 0Sf ^x)^-r s ® ^ 1 ms&mmiz 

Lfzm^W'^X-yX'ii4:^{6](z 1 iXsliff^A^^i- 
^cDtzML. y&X'<—x^'<:P’—yX) 

2:^t^(zcoi:^iixis}my6^^^i-^. i 

n”3^ - y<^;^x'(im(b)mm^^i»6^iz L*-ao^ 
x-^^v^fz^, mm£oyTt^^^mm^'<x-yizj::^m 
mziom‘5ti^i3^mi'^^^it^zbiz^o, mx> 
nne 2mm-m^ni5tih . x<x>j: a 
zb(zx>o. mnmmLZ/yeMb 
nm(zm^-th ^ b xo Lx%hixfztm<7i 

[ 0 0 4 1 ] :^mmmm(z^vfzmm^<x-y<7) 

xi>. zc^x5i,z^ ^mmm(z 

j:tn£. m 1 mtmmiz^^ Lfzmi^w<x-yxii4yj 
l^(zi<X^mm^^-t^(^(zML. y-(y&X'<-x 

^-<y-yxii2i}mz^'t^ . mx>mm^ 

U^m(z L 1 L^v ^ 

V ^H3fea-e t) . Bc^{2a*^PJS^#gT'S) ^ . 

[0042] (msmmmm) mimj^msa^wm 
m3mmBmzm^m^m<7im^um^mm-ti>fzisb 
X)mxhi>. KrEx^y-yy—^'^yt 

mb-t^myti^m. (na:o. e. a ■. o. 75 , m: 

4) SrfflV’>-C^SSr^rd:^'&5-^-r. 

[0043] :^mmmmxii. 2x\ 

-yD.ioop.rnx>^-^mx)yy-y)viim^(z^ muz 
1 2 x>mb 1 3 1 : 2 x-ab 
ht^^<r>mw-<x-yt:wm.-t^. zcoxoizmm^-^ 
y-yx>mytmm 2 bT&ymm scoj^x-y^xit 
aTcom^xh^. 0jff 

X ^'3' — y±.x>WtW> b )S3tgPX)x ymcoit^ir^y. 
^xbiz^o. oix- v<!mmyt<m.m!c^mm-thx 
bt^x^. mm^'^x-ycomm^p. mt^xy^^ab 
L. o'<xm^ytxmw.t:ib-t^b. i<xmmytx>^m 

(isinc^ ( q/p ) 

ZX>^i}-i5. a3ta5 : jS3liSl5= 1 : lX>m^(i. 1 
0 <!m^ytx>4 o %n&xh hxb 

!>. tfz. jgxtgPX)SiJ-&2rtiJn$-frtUf. -entiStT 

:$^mmmmx)X o (zmytmznLxmy^x>y'^x-ym 
^jK<m^-t6zb(zxK). o'<xm^ytbi<!mmytxy 
y&m.x>m^^mth ^ b *^x^ . mxmuti^i: o msi 
(ztch. -ttchio. • jgxeJt^*a<b 

■th^b-h^'^^Xhh . 

[0 044] xx>yy-y)V7 mi^MBMiz^L 

fzyy-yyu2xy -yi>zi5^ ^x 'Mytmmi: 
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Lfzi,(T>x^hh. ojumt-r 

I). 1 2riJ''^< h 5mmO®l®S:BV'>T, 

-mm^mf^i>zmmim:t h « 

[0045] J: o LT^^-T •!. . S -f. 

)v^mmLx . 

[0046] z<7)j:di,zLx Lfzm^xm^ Ltz 
mzmiSi^'^0 . n^ixfzyyx 
-r. m\mmm.cr>y=jy.h^-^^~ytimLx. 
Lfzmm(:>tih . 

ARx/ a yyxhmKit^'^X'yji^ ^±t 

:i(X)Vyxh^'^^-y8i^%^^‘^X'm^L 
fz. ^(7)mmx>mm^ 

8 3{4. yyz^h^m<^'^xm'ox\^'^^mMx\ m<r> 

C:iX<^4’*gP8 2&t/lf3agP8 3col^iPfc 
j:<onii>tihymc7)mm.'(/mcr,m^ti^^. %uhm<x> 
w-rnsrau^-Ti. . 

[oo47]ioj;^ iz^mmmmizxtiis. 

<!misx^h 

t-#. 1 : icr>^'<:$>-ym(^it^^nr)m^(,z±t^m 

[00 48] im4mimm) m9Rx/mioii:$:^B^ 
c^m4 mmmmizi^^myt^mcom^ijm^mBM-t^fz 
ibcomx'h^o tkmzm\^^^yi-::^jut 

LT^N— 7 h — y'7X^SrfflV'»|> ^fcKrPX 

(^:R24 8nm) ^^Mt-thm^^S. 
(NA:0. 6, <3:0. 75. M:4) 

[0049] m9i±:$mmm<om^-^mt,zm\<^h y^ 
^;P9 uD^mmx^h^. m9i,z^-txdi,z. 

9 2^mfi&i-.|,ig3teMC{4, mt 

8 0« i:=5r-S.4^@B^ (^n- 
yh-y) cr,m^mm-th. y^yf\^9 i±t, jsh*'' 
v^-7 h->'®i^T'S>-2 >— j 21 0 0;umc0IE:^}^O2l3K 
mmt. ^cof^mz. H9ics^-rj:-5=5:m"<^^^, -r 

=Sr43<5jg^««S9 2i:@^J«9 3^5V^SV4C»®*S 
. 8/zmi:L. jl3t^l^9 2i; 



3c^^i<7)JtSr7 : 1 ItLfz. 

9 1^. m'^<7)^'<^-ym^tii^MRmzmuz9f:^ 
7:t M^i^'XPS:M^L-7t’7x/N5 

Sts m^(7)^'<:^-yM^Tmm-t^&mizm.m.Lxm^ 
SrtT7. S3!£*{4a^<^^t)2 0fgi:L. LT^ 

j>sco7 :fhyyy.h 
V\ l/i^'7.h/N”7-7Sr#-i.. 

[00 50] %i^ixtzyyy\'f'^y—y<^^mm^mi 
otc^-r. 010 (a) zcoyyxh^-^ 

y — yl±^ '7x^N±^^T'1i8mmXjg[2 5mm<75— }g 
SI31£^^P^T\ ^|SI±*^a^^>^V'>®|5iSraV'>T3 3.-^ 

t *^T'# -i. « mmx^ Vfzmmt^y ^hyyx h^imye 
it-r, i,tcr>ttm'yx\-^:hmmx'h^, 4>*gpioi 
tz(x><p^^i 0 ^iomm(D4:^mizm^ 

$ iifciiiagp 1 0 2 . -<x^McDmm*^$> h . 
[OO51]01O (b) (40 10(a) 

h^'<y—yc7)m^^:StBM't^fzib(7)mx^$)^, 010 

(a) <y>^^-$>—y\t^ 010 (b) hz^LfzGMcoFUz 

J:9^^^iU>hcOTh^. 4>*gpi 0 lOi'h^tciO 
ffl«$ti-i.Ri 1 uto'Ammytcoimtm^^miL. 
jffflSPl 0 2 co^Vmii—'dim^%l,zi: l<^ 

1 1 2tm.cr>m\ 1 3$:*-r. 

[0052] ^\-y Y—y(X>y^y)V9 1 Srffl<.'>7t2|s:|| 
mmmco^3ki± mmmm tm^j:K). 0 <j :0 

m. -\s<x> 

10053] zcoxdlz. iiytui: tX4^mBM<7)i,(7)i 

mmLfz^^-yh-y-7xy^:m^^^ztt,zi.O. o'A 
1 L . i ?t: 0 <j:e 

Vx±<7)m.B. ^OizLX. 
ztt^-Bjmxh^. 

[0054] mz^ omm^t 1 

y;utLxm\>^6^^^Lfz:^\ ^^&mRu'{<Lm 
Lfz^'^—y I — yco^'i y&x 
'<—x/'^y—yco^^%:^th. y4 y&x^—x-''<y 
-ycomm^p. q l, od^mm^cm. 

X=q/pSr^-^« 

[0055] 0. 24 2 s i n ( TTx) / (-0. 24 
+ 0. 76x) 

^<X)iiX\ x=0. 6 14i:fix{4\ O<?:0lJf^i: 1 <?: 
L < ^ O . i: tSS^KT' 
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y^mm-t6 Z t 6 . 

[ 0 0 5 6 ] 

1 1\<t^Xo ^ztc 

htz^. -7xyN± 

[00 57] 21/2 MA/ { (1+cJ) XNA}<P< 
21/2 mA/ { ( l-<7) XNA> 

=5rfc. 

vv mM^'^^—yii^W'^^—y. y&x^—x 

$ b" 7 -y n'3^ - ym-iz t . 

ifiwmmi,zw.m^ixfz^'<^-yx^h->x i 
ttij <7)x^htnmx' i,x\\ 

[00 58] 

^mmcot^umtLx . 

tim 0 jI$ N“32 - > ^iiiS Lfz 

-t^-rh<x>x\ o<mif\±i,z^y)±w:B^^. \<xmz 
<Dm^mzxy)m(x>m^^mMt^ztt-x'^ . t^-^z 

S ^ h =5r< |5) tiKKTISMtM^ 

-ti-zt-h-x^^. tfz. mmkh%mmm±y if vy 

't^mc^m^ij^iy^-rtuzx biSrV \ 

[0ffi<A)®m^:ii0J] 

[01 ] 

[02] mmmmmiztufhmyt^scom^mizm^^ 
hiX-h 

[03 ] mmmBm^zinf^y^yMzj: 

[04 ] mmmmmi>zioi-fh\sm^'^^-yy)mmi}m^ 

[02] 




[m5] :^^mx>m2mmmmi,zi^^m^mm.(x>m^ 
[ 06 ] mmtmmi>z^5iti-i>y^^jpbm^^'^i^-y^ 
mi 'i 

[ 08 ] mmmmmt>zi5if^y^^MzxK>m^^tLtz 

[010] mmtmmizt5if^y^y/Hzj: 
fz^'xy—yco^mm. 

[011] 

0 . 

[012] 

0 . 

[l?-^oiK0J] 

2, 51~54. 71, 91-y^yjU 

3- tmy6^m 

4- -m 
5'"’7xy'' 

2 1, 5 1a~54a, 7 3, 9 2---jg5t^JS 

2 2, 5 1b~54b, 7 2, 9 3---^ISlS 

3 1, 5 5~5 8, 6 3•••^'i^'X^y^°3'->' 

3 2, 82 , 10 l-"4i*gP 

3 3---^SS 

34, 83, 1 0 2-ii3agP 

3 5, 11 3---mx>m 

4 l---mcD:k^$ 

4 2-0M3tecO4^ 

4 3--iMim^cDmm 

44, 1 1 2--l'Al3ify'<y-y 

5 9-oixi3tifmm 

6o-i'<xismmm 

6 i---yyxh^^^i^ 

6 2-m(z>m^ 

1 1 1--R 

[ 08 ] 






5 ' 






1301 % 

^^5 



(a) 



(b) 



(c) 



(72) #± 

F:?’— A(##) 5F046 AA28 CA04 CB22 CB25 DA12 




yuyh'<.~-i^co^^ 

( 72 ) 110 ^^ mm !S-iZ 





